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MULTI-SKILLED,  SELF-MANAGING  WORK  TEAMS 
IN  A  ZONE-CONSTRUCTION  ENVIRONMENT 

ABSTRACT 

This  report  will  document  National  Steel  and  Shipbuilding  Company’s 
(NASSCO's)  efforts  to  develop  self-managing,  multi-skilled  work 
teams.  The  objective  of  this  effort  was  to  develop  and  test  a  new 
production  work  force  organization  co:  responding  to  the  technical 
requirements  of  product-oriented  work  breakdown  structure,  other¬ 
wise  known  as  zone  construction.  NASSCO  was  awarded  a  grant  from 
the  Human  Resource  Innovation  Panel  (SP5)  of  the  SNAME  Ship 
Production  Committee  in  order  to  explore  the  benefits  of  this  type 
of  work  force  organization. 

BACKGROUND 

NASSCO  is  a  marine  construction  facility  employing  between  5,000 
to  7,000  during  peak  periods.  NASSCO  is  considered  to  be  a  total 
marine  facility  with  capabilities  in  design,  engineering,  new  construc¬ 
tion,  conversion,  repair,  and  offshore  oil  drilling  platforms. 

The  hourly  work  force  is  represented  by  seven  (7)  different  craft 
unions.  NASSCO's  hourly  personnel  during  this  project  fluctuated 
from  high  of  approximately  4,100  to  a  low  of  2,800. 

Labor-management  relations  had  gone  through  a  very  stormy  period 
in  1980  when  a  ship  launching  was  disrupted  by  employees  angered 
over  the  suspension  of  a  shop  steward.  Twenty-eight  employees  were 
discharged,  three  of  whom  were  subsequently  sent  to  jail  for  their 
part  in  a  plot  to  bomb  the  Company.  1981  contract  negotiations  result¬ 
ed  in  a  three-week  strike  which  was  eventually  settled  based  on  a 
modified  economic  offer  by  the  Company. 

With  this  activity  as  background,  the  Company  began  an  attempt  to 
involve  employees  in  decisions  that  affected  them,  by  implement¬ 
ing  a  quality  circle  process  in  March,  1981.  This  effort  expanded  to 
include  40  quality  circle  groups  involving  over  400  employees  at  its 
peak.  Although  union  leaders  were  invited  to  informational  meetings 
at  the  start  of  the  quality  circle  process,  and  to  periodic  quality  cir¬ 
cle  conferences  sponsored  by  the  Company  thereafter,  union  involve¬ 
ment  in  the  process  was  limited  to  union  shop  stewards  and  officials 
who  were  active  members  of  the  individual  quality  circles. 

Prior  to  1984  contract  negotiations,  a  number  of  meetings  were  held 
with  local  union  representatives  to  explain  the  need  fcrthe  Company 
to  become  more  competitive  if  it  was  to  survive.  The  Company  had 
embarked  on  an  effort  to  bring  new  shipbuilding  technologies  to  the 
yard  and  these  technologies  dictated  a  different  approach  to  organiz¬ 
ing  the  work  and  the  workers  who  performed  it. 

In  order  to  bring  the  point  home,  local  union  leaders  accompanied 
managers  of  NASSCO  to  Japan  to  view  for  themselves  the  efficien¬ 
cies  inherent  in  the  new  shipbuilding  technologies,  as  well  as  how 
the  Japanese  conducted  small  group  activities  with  their  work  force. 


1984  negotiations  produced  a  new  labor  agreement  that  allowed  some 
sharing  of  work  between  the  two  largest  unions  in  the  yard,  as  well 
as  new  classifications  suited  to  perform  work  in  a  zone-construction 
environment.  (See  Appendix  B) 

Further  attempts  were  made  to  involve  local  union  leaders  in 
employee-involvement  activities,  and  as  employees  reported  their 
positive  experiences  with  this  approach,  local  representatives  began 
to  become  more  involved  in  them.  Local  union  representatives  are 
now  regular  attendees  at  SP5  Panel  meetings.  Prior  to  the  Company 
going  forward  with  the  Blockbusters  self-managing  work  team, 
representatives  of  all  unions  whose  members  would  be  involved  in 
the  project  were  invited  to  a  meeting  where  the  purpose  of  the  pro¬ 
ject  was  discussed,  the  proposed  plan  of  action  was  reviewed,  and 
questions  regarding  the  project  were  answered.  Advance  notification 
of  planned  activities  helped  to  eliminate  suspicion  and  mistrust  on 
the  part  of  local  union  leaders.  Union  representatives  were  invited 
to  attend  weekly  team  meetings  and  advised  that  in  the  event  any 
issues  arose  during  the  term  of  the  project  the  Company  would  be 
willing  to  discuss  the  unions’  concerns  in  an  attempt  to  address  them. 

During  this  period  union  representatives  were  also  invited  to  meet¬ 
ings  with  representatives  of  the  various  production  departments  within 
the  yard  in  order  to  discuss  methods  to  improve  productivity  and, 
thereby  strengthen  the  Company's  competitiveness. 

At  the  time  the  project  was  to  begin,  NASSCO  was  beginning  con¬ 
struction  of  two  209,000  DWT  tankers.  This  work  provided  a  unique 
opportunity  to  examine  the  benefits  of  self-managing,  multi-skilled 
work  teams.  An  area  designated  as  Table  9  had  been  established  for 
the  assembly  of  web  frames  and  egg-crate  units  for  the  tankers. 
Special  jigs  and  fixtures  were  designed  and  constructed  to  facilitate 
the  building  of  these  units.  All  mid-body  bottom  shell,  side  shell, 
transverse  bulkhead  and  longitudinal  bulkhead  units  for  both  ships 
were  scheduled  to  be  built  on  Table  9.  This  area  was  chosen  to  be¬ 
gin  NASSCO's  examination  of  self-managing,  multi-skilled  work 
teams,  both  because  a  fairly  steady  flow  of  similar  work  was  antici¬ 
pated  across  the  table,  and  the  table  was  removed  from  the  main¬ 
stream  of  steel  assembly  activities. 

THEORY  OF  WORK  TEAMS 

The  self-managing  work  team  approach  to  work  design  recognizes 
that  social  and  technical  systems  need  to  operate  jointly  to  produce 
a  product  in  the  most  efficient  manner  possible.  This  approach  in¬ 
volves  creating  relatively  autonomous  groups  of  employees  who  are 
collectively  responsible  for  their  output.  These  production  groups 
should  consist  of  individuals  whose  work  is  interdependent.  They 
should  be  separated  from  other  production  centers  so  they  can  operate 
with  relative  independence  within  their  work  group.  Their  goals  should 
be  defined  in  clear  and  simple  terms.  Self-managing  work  groups 
enable  supervisors  to  delegate  authority  and  devote  more  time  to  over¬ 
all  development  and  planning.  The  objective  of  the  self-managing 
work  team  is  to  optimize  the  relationship  between  the  social  system 
of  the  organization  and  the  technology  of  the  organization  to  increase 
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the  quality  of  work  life,  increase  output,  and  maintain  adaptability 
to  change.  In  the  past  decade  this  approach  has  been  tried  with  suc¬ 
cess  in  a  number  of  American  companies,  including  General  Foods, 
General  Motors,  Proctor  and  Gamble,  PPG  Industries,  Sherwin  Wil¬ 
liams,  Cummins  Engine,  The  Mead  Corporation,  H.  J.  Heinz,  Dana 
Corporation,  TRW,  Rockwell,  Shell  Canada  Ltd.,  as  well  as  many 
smaller  organizations. 

Three  basic  conditions  must  be  met  in  order  for  this  approach  to  work. 
These  are:  task  differentiation,  boundary  control,  and  task  control. 
Task  differentiation  involves  the  extent  to  which  the  task  of  the  group 
is  autonomous,  forming  a  relatively  self-completing  whole.  The  more 
autonomous  the  task  of  the  group,  the  more  differentiated  is  its 
boundary  from  other  units  in  the  organization.  Self-managing  work 
teams  are  normally  composed  of  between  7  and  14  members,  each 
large  enough  to  accomplish  a  set  of  interrelated  tasks,  and  small 
enough  to  allow  face-to-face  meetings  for  coordination  and  decision 
making.  Tasks  usually  performed  by  separate  units  within  the  Com¬ 
pany,  such  as  quality  control,  maintenance,  industrial  engineering, 
housekeeping,  and  personnel,  are  often  included  in  the  responsibil¬ 
ities  of  each  team. 

Boundary  control  involves  the  extent  to  which  employees  can  in¬ 
fluence  production  activities  within  their  area  of  responsibility.  These 
include:  A  well  defined  work  area,  group  responsibility  for  produc¬ 
tion  decisions,  and  members  skilled  in  the  tasks  to  be  performed 
in  their  work  area  so  they  are  freed  from  dependence  on  external 
resources  to  perform  their  work.  Boundary  control  requires  the 
deliberate  cross-training  of  team  members  to  accomplish  a  variety 
of  jobs,  activities,  or  tasks. 

Task  control  involves  the  degree  to  which  the  employees  can  regu¬ 
late  their  own  behavior  to  convert  incoming  materials  into  finished 
or  semifinished  products.  Adequate  task  control  includes:  The  free¬ 
dom  to  choose  work  methods  and  schedule  activities  to  match  both 
the  demands  of  the  job  and  the  environment  in  which  it  is  occur¬ 
ring,  and  the  ability  to  influence  production  goals  to  allow  workers 
to  modify  their  production  output  as  different  situations  arise,  such 
as  parts  shortages  or  unpredictable  equipment  breakdowns.  Impor¬ 
tant  in  task  control  is  the  availability  of  direct  feedback  to  employees 
of  relevant  measures  of  group  performance  which  provides  them  with 
the  knowledge  of  production  results  which  allows  goal-directed  be¬ 
havior  to  occur. 

NASSCO’S  APPROACH  TO  WORK  TEAMS 

NASSCO  proposed  to  develop  teams  with  a  stable  membership  of 
multi-skilled  employees.  Area  versus  trade  management  would  be 
used  to  supervise  work.  One  supervisor  was  to  be  responsible  for  com¬ 
pletion  of  work  within  the  area,  rather  than  having  a  supervisor  for 
each  trade  being  responsible  for  that  trade's  work.  To  the  extent  pos¬ 
sible,  teams  were  to  be  responsible  for  decisions  necessary  to  com¬ 
plete  work  in  their  areas,  including  the  planning  and  scheduling  of 
work  to  conform  to  overall  schedules,  quality  assurance,  and  house¬ 
keeping.  It  was  envisioned  that  the  traditional  role  of  supervisor  would 
shift  in  emphasis  from  “boss”  to  facilitator,  wherein  they  would  in¬ 
teract  as  liaison  between  the  work  team  and  other  parts  the  organi¬ 
zation,  such  as  upper  management,  maintenance,  materials,  etc. 
Ultimate  authority  for  decisions  within  each  area  would  still  remain 
with  the  supervisor.  Besides  receiving  training  in  production  skills 
other  than  their  primary  trade,  employees  were  to  be  trained  in  ba¬ 
sic  problem-solving  skills  and  team  building. 

Team  operation  was  to  be  characterized  by  a  high  level  of  employee 
participation  accomplished  by  daily  start-of-shift  meetings,  as  well 
as  one-hour  weekly  meetings  for  the  purpose  of  training  and  discus¬ 
sion  of  issues  affecting  the  team.  It  was  also  envisioned  that  experts 
from  different  functional  areas  within  the  shipyard  would  be  availa¬ 
ble  to  the  team  in  the  event  such  expertise  was  required. 

By  organizing  in  this  manner,  it  was  hoped  productivity  would  in¬ 
crease  for  a  number  of  reasons.  First,  a  lead  trade  would  no  longer 
have  to  cease  work  if  a  support  trade  was  not  available  to  perform 


a  task  incidental  to  the  job.  Second,  with  multi-skilled  employees 
work  of  an  incidental  nature  could  be  performed  by  the  employee 
on  the  job.  Third,  because  the  work  of  lead  and  support  trades  would 
not  have  to  be  evenly  distributed  and  well  coordinated,  significant 
wait  time  could  be  eliminated.  Fourth,  with  greater  control  over  their 
work  environment  and  more  information  to  influence  how  the  work 
would  be  performed  employees  would  have  a  higher  level  of  job  satis¬ 
faction  and  self-fulfillment. 

By  having  one  supervisor  in  charge  of  the  table,  emphasis  was  to  be 
shifted  to  the  completion  of  a  particular  product,  rather  than  the  work 
of  a  particular  trade  on  that  product.  Savings  were  anticipated  from 
the  (setter  coordination  of  effort  which  would  result  not  only  from  hav¬ 
ing  employees  work  together  as  a  team,  but  also  by  having  one  su¬ 
pervisor  responsible  for  all  employees’  efforts.  By  having  a  stable  work 
group,  it  was  hoped  that  employees  would  become  familiar  not  only 
with  the  production  tasks  on  Table  9,  but  also  with  each  other.  With 
the  development  of  smooth  working  relationships  and  an  intimate 
knowledge  of  the  job,  it  was  hoped  that  productivity  would  increase. 

TABLE  9  WORK  TEAM 

Support  Staff:  In  order  to  put  NASSCO’s  proposal  for  the  use  of  self¬ 
managing,  multi-skilled  work  teams  into  effect,  a  number  of  prelimi¬ 
nary  activities  had  to  take  place:  The  appropriate  trade  superinten¬ 
dent  had  to  be  contacted  and  included  in  the  planning  for  the 
establishment  of  the  Table  9  work  team,  training  activities  had  to 
be  defined  and  charted  out,  orientation  sessions  arranged  for  em¬ 
ployees  assigned  to  Table  9,  as  well  as  monitoring  activities  on  the 
table  after  start  up.  Most  of  these  activities  were  handled  by  staff 
in  the  Personnel  Programs  Department  of  NASSCO,  assisted  by  a  sen¬ 
ior  staff  engineer  from  the  Production  Department.  These  individu¬ 
als  included  Dan  Stravinski,  Manager  of  Personnel  Programs;  Jerry 
Spiegel,  Ph.D.,  Personnel  Development  Specialist;  Lisa  Lammens, 
Administrative  Assistant;  and  Austin  Herrick,  Senior  Staff  Engineer. 

Start-Up  Activities:  Team  members  were  selected  in  a  two-stage  pro¬ 
cess.  The  support  staff,  noted  above,  compiled  a  list  of  employees 
from  appropriate  trades  who  had  expressed  an  interest  in  participat¬ 
ing  in  a  project  of  this  type  and  had  previous  experience  in  small 
group  activities,  such  as  quality  circles.  This  was  then  submitted  to 
the  superintendent  in  charge  of  the  steel  assembly  area,  who  then 
suggested  additions  and  deletions.  A  list  of  team  members  was  final¬ 
ized  and  the  core  group  of  members  were  advised  of  their  assign¬ 
ment  to  the  table.  In  June.  1985  an  off-site  conference  was  held  with 
team  members  and  the  various  levels  of  management  who  would  be 
interacting  with  them.  The  purpose  of  this  conference  was  to  in¬ 
troduce  the  concept  of  work  teams  to  both  management  and  the  em¬ 
ployees  who  would  be  putting  the  new  form  of  organization  to  work. 
The  details  of  the  Company’s  proposal  regarding  the  use  of  self- 
managing,  multi-skilled  work  teams  were  reviewed,  including  the 
source  of  funding  for  the  project,  as  well  as  major  details  regarding 
proposed  team  operation.  The  group  was  advised  that  with  the  chang¬ 
ing  shipbuilding  technologies,  an  attempt  was  being  made  to  better 
organize  the  production  work  force  to  work  efficiently  with  the  new 
technologies.  The  market  forces  driving  the  move  to  new  shipbuild¬ 
ing  technologies  were  also  reviewed,  including  the  weak  market  for 
new  shipbuilding  orders,  as  well  as  productivity  improvements  tak¬ 
ing  place  in  both  foreign  and  domestic  shipyards.  Employees  were 
advised  that  any  actions  undertaken  by  the  Company  during  the  term 
of  the  project  would  be  accomplished  for  due  regard  for  all  union 
labor  agreements. 

Each  employee  who  was  to  become  a  part  of  the  team  was  interviewed 
to  evaluate  their  attitude  toward  multi-skilled  work  teams  and  the 
project  in  general.  Survey  results  indicated  that  most  employees  were 
unsure  about  attempting  to  work  on  a  work  team  of  this  type.  Fears 
were  expressed  regarding  potential  violations  of  union  agreements, 
increased  work  with  no  increase  in  pay,  and  a  general  wariness  of 
the  Company’s  objective  in  attempting  the  project. 

Initial  training  in  brainstorming  and  cause  and  effect  analysis  was 
conducted  and  any  questions  the  team  members  had  regarding  the 
project  were  answered  during  the  orientation. 
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Team  Operation:  The  Table  9  work  team  eventually  consisted  of  groups 
operating  on  all  three  shifts.  Although  local  union  representatives  were 
invited  to  attend  the  off-site  orientation  meeting,  they  chose  not  to 
and  allowed  the  area  shop  steward  representing  employees  on  Table 
9  to  represent  the  local  unions  interest.  Local  union  representatives 
were  advised  that  they  were  welcome  at  team  meetings  and,  period¬ 
ically  during  the  term  of  the  project,  local  union  representatives  did, 
in  fact,  attend  meetings. 

Supervision:  The  initial  project  design  called  for  one  supervisor  to 
be  in  charge  of  all  of  Table  9.  In  the  beginning  stages  of  the  project, 
this  was  the  case;  however,  as  the  work  load  increased  a  welding  lead- 
man  was  added,  as  well  as  a  second  shift  with  another  supervisor. 
In  addition  to  having  the  number  of  supervisors  be  over  and  beyond 
the  original  design,  the  individuals  serving  as  supervisors  were 
changed  four  different  times  on  the  first  shift  alone.  Similar  changes 
took  place  on  the  second  and  third  shifts.  Team  members  began  ex¬ 
pressing  discontent  with  the  amount  and  type  of  supervision  they 
were  experiencing.  They  had  anticipated  a  much  greater  degree  of 
autonomy  than  they  were  actually  being  allowed.  A  part  of  this  diffi¬ 
culty  stemmed  from  the  team's  misconception  that  there  would  be 
no  supervisor  at  all  on  the  table,  when  in  fact  at  the  June  orientation 
meeting,  the  team  had  been  advised  that  a  supervisor  would  be  in 
charge  of  Table  9. 


A  valuable  lesson  was  learned  regarding  the  importance  of  properly 
choosing  and  orienting  supervision  for  a  project  of  this  type.  Some 
supervisors  involved  with  the  project  had  difficulty  in  making  the  tran¬ 
sition  from  boss  to  facilitator.  A  great  deal  of  resistance  was  encoun¬ 
tered  to  having  employees  make  decisions  regarding  their  work.  Most 
supervisors  were  still  very  much  interested  in  monitoring  and  con¬ 
trolling  rather  than  becoming  an  “enabler”  to  assist  employees  in 
becoming  more  responsible  for  their  job.  An  interesting  dynamic  could 
be  observed  as  this  interaction  evolved.  When  employees  were  given 
additional  responsibility  for  their  work  they  were  more  than  willing 
to  take  on  the  responsibility  and  follow  through  with  it.  However,  when 
supervisors  in  the  area  began  to  step  in  and  take  more  control  over 
the  work,  employees  then  went  to  the  other  extreme  and  tended  to 
wait  for  direction  prior  to  exercising  any  initiative.  Competition  be¬ 
tween  shift  supervisors  and  trade  supervisors  on  a  given  shift  also 
appeared.  This  competition  hindered  productivity  in  that  the  work 
of  one  trade  or  shift  was  performed  without  regard  for  its  impact  on 
another  trade  or  shift  with  responsibilities  for  completing  work  on 
the  unit.  As  team  members  became  aware  of  this  unhealthy  compe¬ 
tition,  morale  was  also  adversely  affected. 

In  order  to  address  these  problems,  a  series  of  meetings  were  held 
with  senior  management  in  the  steel  assembly  area  where  the  fact 
that  one  supervisor  was  in  charge  of  the  area  was  reemphasized,  and 
that  performance  in  this  area  would  be  judged  on  how  well  the  team, 
not  any  individual  trade,  was  able  to  perform.  In  some  areas  prob¬ 
lems  continued  and  eventually  the  supervisors  who  had  difficulty 
adapting  were  reassigned  to  other  areas  of  the  shipyard.  Proper  selec¬ 
tion  and  orientation  of  supervision  is  absolutely  critical  for  a  high 
commitment  form  of  work  organization  to  be  successful. 

Training:  A  critical  task  facing  the  support  staff  at  the  outset  of  the 
project  was  the  training  of  team  members  in  both  the  technical  and 
the  group  process  skills  they  would  require  in  order  to  function  ef¬ 
fectively  as  team  members.  In  order  for  a  self-managing,  multi-skilled 
work  team  to  work,  members  of  the  team  had  to  broaden  the  range 
of  skills  they  currently  possessed.  Most  team  members  were  mem¬ 
bers  of  well-defined  trades  with  a  relatively  narrow  range  of  skills. 
Training  in  group  process  skills  was  viewed  as  necessary  in  order  for 
team  members  to  function  effectively  in  a  small  group.  Problem¬ 
solving  skills  had  to  be  developed  in  order  for  the  team  to  be  effec¬ 
tive  in  identifying  problems  within  their  work  environment,  analyz¬ 
ing  them,  and  developing  workable  solutions  to  them.  Training  was 
also  required  in  ancillary  skills  necessary  for  the  group  to  become 
fully  responsible  for  their  work.  These  included  topics  such  as 
scheduling,  budgeting,  statistical  process  control,  and  decision  mak¬ 
ing.  In  order  to  determine  the  technical  training  required  for  group 


members,  a  technical  skills  assessment  was  conducted  to  determine 
existing  skill  levels  and  areas  of  skill  deficiency.  Team  members  par¬ 
ticipated  in  a  self-assessment  of  their  skills  in  shipfitting,  blueprint 
reading,  gravity  feed,  TIG,  MIG,  and  stick  welding,  grinding,  chip¬ 
ping,  layout,  and  burning.  (Figure  1)  Team  members  ranked  them¬ 
selves  either  good,  fair,  or  poor  in  each  of  these  areas  and  indicated 
whether  or  not  they  desired  additional  training.  The  skills  assess¬ 
ment  form  was  separated  into  the  two  trade  categories  of  welding 
and  shipfitting  to  determine  the  types  of  training  required  to  “bal¬ 
ance”  each  trade. 

At  this  point  in  the  project  another  difficulty  arose  in  that  no  time, 
other  than  the  one-hour  weekly  meeting,  had  been  budgeted  for  train¬ 
ing  activities.  Because  there  was  no  budget,  supervision  could  not 
release  workers  from  the  job  in  order  to  be  trained  in  different  skill 
areas. 

In  order  to  address  this  problem,  members  of  the  support  staff  ap¬ 
proached  senior  management  in  the  Production  Department  to  re¬ 
quest  a  budget  for  training  in  order  to  accomplish  this  task.  After 
a  review  of  training  needs  a  budget  of  30  hours  per  week  was  agreed 
to  by  senior  management,  production  management  in  the  steel  as¬ 
sembly  area,  and  supervision  on  the  table.  Once  a  budget  was  ob¬ 
tained,  a  training  matrix  (Figure  2)  was  designed  to  assure  that  a 
structure  existed  to  make  sure  each  individual  on  the  team  received 
training  in  areas  where  they  lacked  skills.  A  number  of  different  lo¬ 
cations  and  mediums  were  to  be  used  in  accomplishing  training. 
These  included:  Utilizing  the  Company’s  welding  school  to  provide 
welding  and  burning  skills,  work  site  training  in  supervisory  tasks, 
class  room  training  in  problem  solving  techniques,  communication 
skills,  and  having  trainers  from  different  functional  departments,  such 
as  Rigging  and  Engineering,  provide  sessions  on  their  areas  of  respon¬ 
sibility.  Technical  skills  training  did  not  begin  before  November  1985 
because  the  team  had  not  yet  worked  out  a  number  of  issues  regard¬ 
ing  team  operation.  These  issues  included:  Incentives  for  exceptional 
performance,  and  job  security,  as  well  as  group  process  issues.  The 
level  of  autonomy  of  the  team  was  at  issue,  as  well  as  uncertainty 
of  group  members  as  to  how  to  act  in  a  group  setting,  etc. 

During  October  1985  a  subcommittee  on  each  shift,  composed  of 
two  welders  and  two  shipfitters,  was  set  up  to  develop  training  to  pro¬ 
vide  multiple  skills  for  the  team.  This  subcommittee  acted  as  a  liai¬ 
son  between  the  work  team  and  management  to  effectively  represent 
the  training  concerns  of  the  work  team.  As  training  got  underway  ship- 
fitters  learned  to  weld,  welders  learned  to  fit,  both  trades  practiced 
rigging,  layout,  and  daily  blueprint  reading.  By  the  end  of  the  pro¬ 
ject  five  (5)  shipfitters  had  been  promoted  to  shipbuilders  (a  higher 
classification  paying  more  for  additional  skills),  eight  (8)  shipfitters 
had  been  certified  in  MIG  welding,  and  two  (2)  production  welders 
had  been  promoted  to  code  welders.  All  were  given  certificates  for 
their  achievements. 

During  the  beginning  stages  of  the  project,  meeting  time  was  used 
to  show  films  and  video  tapes  on  different  work  teams  in  use  through¬ 
out  the  world.  This  was  to  ensure  that  the  team  understood  the  con¬ 
cept  and  what  was  expected  of  them. 

Discussions  followed  each  film  or  video  concerning  how  team  work 
could  improve  productivity  and  how  the  exchange  of  ideas  among 
team  members  could  improve  morale  and  effectiveness.  These  dis¬ 
cussions  helped  open  up  the  lines  of  communication  among  work 
team  members.  Team  members  related  experiences  and  techniques 
which  were  useful  to  them  in  the  conduct  of  their  job.  This  activity 
helped  team  members  to  become  more  comfortable  in  functioning 
within  the  group.  Every  attempt  was  made  to  develop  both  the  tech¬ 
nical  and  social  skills  required  in  order  for  individuals  to  become 
effective  team  members.  Developing  and  implementing  a  training 
plan  which  will  provide  employees  with  the  skills  noted  above  can 
be  a  very  difficult  task  in  a  fast-paced  production  environment.  There 
is  a  natural  and  understandable  tendency  to  forego  scheduled  train¬ 
ing  when  another  few  hours  will  allow  a  unit  under  construction  to 
be  completed.  All  members  of  management  associated  with  the  work 
team,  as  well  as  work  team  members  themselves,  must  accept  the 
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importance  of  training  and  the  need  to  follow  through  on  planned 
training  activities  in  order  for  a  work  team  to  become  truly  multi- 
skilled  and  self-managing. 

Communication:  A  concerted  effort  was  made  to  provide  work  team 
members  with  more  information  about  their  work  and  the  context  in 
which  it  occurred  than  was  normally  provided  to  production  workers. 
In  order  for  team  members  to  take  responsibility  for  schedules  and 
budget,  it  was  apparent  that  additional  information  regarding  these 
topics  would  have  to  be  provided  to  the  team.  Morning  meetings  and 
one-hour  weekly  meetings  were  used  for  this  purpose. 

In  order  to  facilitate  information  exchange  between  shifts,  a  sugges¬ 
tion  was  made  to  install  a  chalkboard  on  the  outside  wall  of  the  of¬ 
fice  in  the  Table  9  work  area.  In  this  way  team  members  who  had 
a  need  to  communicate,  either  with  members  on  the  same  shift  or 
on  a  different  shift,  could  leave  messages  for  other  team  members. 

Team  members  were  given  the  opportunity  to  visit  other  areas  of  the 
shipyard  in  order  to  develop  a  fuller  understanding  of  where  their  ef¬ 
fort  fit  into  the  overall  task  of  producing  a  ship.  Visits  were  sched¬ 
uled  to  the  Mold  Loft  and  team  members  were  shown  how  a  ship 
design  is  converted  to  a  producible  product.  The  team  was  also  giv¬ 
en  an  opportunity  to  visit  the  erection  site  where  the  units  they  were 
producing  were  being  erected  on  the  hull  under  construction.  Through 
these  visits  team  members  not  only  gained  a  better  understanding 
of  the  complexity  of  the  shipbuilding  task,  they  also  learned  the  im¬ 
portance  of  accurate  work  to  ease  in  erecting  finished  units.  In  addi¬ 
tion  to  visits  to  other  areas  of  the  shipyard,  technical  experts  from 
different  functional  areas  visited  the  one-hour  weekly  meetings  to 
provide  talks  on  topics,  such  as  statistical  process  control,  rigging, 
planning  and  scheduling,  budgeting,  and  work  processes  upstream 


from  Table  9.  Each  of  these  sessions  provided  an  opportunity  for  team 
members  to  provide  input  both  to  visiting  guests,  as  well  as  to  other 
team  members  and  supervision,  regarding  how  their  performance  im¬ 
pacted  the  productivity  of  Table  9.  As  the  result  of  these  efforts,  all 
groups  represented  at  Table  9  felt  that  their  communication  skills 
had  improved  by  the  end  of  the  project.  (Appendix  A,  Question  29) 

Problem  Solving:  Training  in  problem-solving  techniques  was  provided 
to  the  work  team  from  the  first  meeting  of  the  group.  Training  ses¬ 
sions  were  provided  in  the  use  of  quality  circle  techniques,  such  as 
brainstorming,  data  gathering,  cause  and  effect  analysis,  pareto 
charts,  histograms,  etc.  These  techniques  were  put  to  use  in  inves¬ 
tigating  problems  at  the  table.  A  more  concerted  effort  could  have 
been  made  to  utilize  problem-solving  techniques  to  solve  work-related 
problems  at  the  table. 

Decision  Making:  The  one-hour  weekly  meetings  were  the  primary 
forum  for  team  members  to  raise  issues  in  which  they  had  an  in¬ 
terest.  During  these  meetings  issues  were  discussed  and  a  commit¬ 
ment  to  action  was  made. 

Team  members  had  a  broader  degree  of  decision-making  authority 
than  their  counterparts  in  other  areas  of  the  yard.  Although  it  varied 
with  the  shift  or  supervisor  involved,  team  members  could  make  de¬ 
cisions  as  to  the  job  they  would  work  on  a  particular  day,  how  the 
job  would  be  accomplished,  who  they  would  work  with,  and  the  types 
of  work  they  would  perform. 

Higher  level  decisions,  such  as  the  type  of  training  that  they  would 
receive,  information  provided  to  the  team,  tools  and  equipment  re¬ 
quired,  support  required  from  other  departments,  etc.,  were  all  areas 
where  the  team  could  influence  decisions  that  were  made. 
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FIGURE  2 


Cross-Trade  Work:  The  bulk  of  the  work  required  at  Table  9  was  ship- 
fitting  and  welding.  Although  other  trade  work  was  required,  such 
as  chipping,  grinding,  rigging,  layout,  and  burning,  all  work  on  the 
table  was  performed  by  welding  or  shipfitting  personnel.  The  origi¬ 
nal  design  called  for  shipfitters  to  be  trained  in  welding  and  welders 
to  be  trained  in  shipfitting,  so  that  when  one  group  or  the  other  ran 
out  of  work  they  could  immediately  begin  performing  work  of  the  other 
trade.  Since  welders  normally  followed  shipfitters  on  the  job,  it  was 
felt  that  a  good  opportunity  existed  to  increase  productivity  by  al¬ 
lowing  shipfitters  to  perform  some  welding  when  they  had  accom¬ 
plished  their  work  on  the  unit.  Similarly,  welders  could  be  helping 
shipfitters  prior  to  the  time  that  any  production  welding  work  was 
required  on  a  unit.  This  approach  towards  task  completion  would  also 
allow  a  much  more  stable  group  to  remain  at  the  table. 

A  problem  of  trade-oriented  supervision  soon  became  apparent  when 
some  members  of  supervision  advised  team  members  that  they  were 
not  to  perform  work  outside  of  their  trade,  although  they  were  capable 
of  doing  so.  These  kinds  of  instructions  had  a  detrimental  effect  on 
team  morale,  as  team  members  were  both  willing  and  able  to  per¬ 
form  tasks,  they  had  been  told  they  would  be  allowed  to  do,  and  the 
opportunity  was  now  being  denied  them.  Over  time  this  problem 
should  begin  to  disappear  as  supervision  becomes  more  area,  and 
less  trade  oriented.  However,  attention  must  be  paid  to  how  supervi¬ 
sion’s  performance  is  judged  if  these  kinds  of  problems  are  to  be 
eliminated.  For  example,  if  a  welder  completes  his  job  and  begins 
helping  a  shipfitter,  whose  budget  should  be  charged  for  the  time? 


The  answers  to  such  questions  will  have  obvious  impact  on  the  will¬ 
ingness  of  supervision  to  utilize  employees  in  cross-trade  work.  In 
areas  where  the  cross-trade  work  was  incidental  to  the  primary  task 
of  the  employees,  a  substantial  amount  of  activity  occurred.  Team 
members  performed  their  own  rigging,  chipping,  grinding,  and  lay¬ 
out.  Training  sessions  were  held  with  employees  in  order  to  make  sure 
that  where  a  potential  safety  problem  existed,  employees  were  aware 
of  how  to  do  the  job  safely. 

START-UP  PROBLEMS 

Process  Issues:  During  the  beginning  stages  of  work  team  develop¬ 
ment  on  Table  9  a  number  of  problems  arose  which  required  resolu¬ 
tion  prior  to  any  gains  being  made  in  productivity  or  employee  satis¬ 
faction.  Since  the  team  had  been  drawn  from  a  wide  variety  of  areas, 
and  consisted  of  members  with  varying  degrees  of  experience  in  small 
groups,  various  process  issues  had  to  be  addressed  in  order  to  get 
the  team  functioning  smoothly.  Certain  individuals  were  reluctant  to 
talk  during  team  meetings  regardless  of  the  quality  of  their  ideas, 
other  individuals  were  more  than  happy  to  talk  regardless  of  what 
they  had  to  say.  There  was  much  discussion  regarding  the  ground 
rules  of  team  operation.  Questions  were  raised  as  to  what  would  be 
done  in  the  one-hour  weekly  meetings,  whether  individuals  could 
transfer  off  the  team  if  they  so  desired,  and  who  was  responsible  for 
actually  running  the  meetings.  Each  of  these  items  had  to  be  worked 
out  before  the  group  felt  comfortable  in  going  on  to  other  topics  of 
discussion. 
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Pay  Incentives;  An  important  issue  for  the  group  was  that  of  pay  or 
incentives  for  whatever  improved  productivity  they  were  able  to 
demonstrate.  Regardless  of  any  productivity  increase,  individuals  on 
the  team  felt  that  since  they  were  being  requested  to  do  "more",  be¬ 
cause  of  the  Company's  attempt  to  provide  multiple  skills  to  em¬ 
ployees,  they  should  receive  more  money  regardless  of  any 
productivity  increase.  Group  members  were  advised  that  no  special 
plans  had  been  made  to  either  provide  incentives  to  the  group  or 
provide  extra  pay  to  them;  however,  in  the  event  individuals  did  de¬ 
velop  the  multiple  skills  available  on  the  table,  higher  classifications 
contained  in  the  labor  agreement  were  available  to  them  according 
to  seniority.  A  number  of  individuals  on  the  team  did,  in  fact,  re¬ 
ceive  promotions  to  these  higher  classifications  before  the  end  of 
the  project. 

Group  members  were  advised  that  the  matter  of  incentives  and  wage 
increases  were  negotiable  matters  between  the  Company  and  the  un¬ 
ion  and  could  not  be  acted  on  unilaterally  by  the  Company.  The  la¬ 
bor  agreement  provided  the  Company  the  opportunity  to  utilize 
employees  in  a  variety  of  capacities  and  specified  under  what  con¬ 
ditions  extra  pay  would  be  in  order.  Employees  were  advised  that  job 
assignments  would  be  made  according  to  the  contract  and  that  the 
contract  would  govern  the  rate  of  pay  for  such  assignments.  Although 
pay  and  incentives  were  an  issue,  once  it  had  been  thoroughly  dis¬ 
cussed  and  a  decision  communicated  to  the  team,  most  team  mem¬ 
bers  were  still  interested  in  participating  in  the  work  team  project 
without  extra  pay  or  incentives. 

Autonomy:  In  the  very  early  stages  of  the  project  only  a  few  members 
of  the  team  were  assigned  to  the  table  and  there  was  only  one  super¬ 
visor  present.  During  this  period,  team  members  had  a  substantial 
degree  of  autonomy  and  made  most  decisions  regarding  completion 
of  their  work.  As  the  work  load  increased  employees  were  added,  as 
well  as  another  supervisor.  Employees  began  to  feel  they  had  less 
autonomy  than  originally  planned  and  began  to  voice  discontent  over 
this  fact.  There  was  a  degree  of  misconception  on  the  part  of  some 
team  members  as  to  the  level  of  autonomy  that  would  exist  on  the 
team.  Some  team  members  expressed  the  opinion  that  they  had  been 
assured  there  would  be  no  salaried  supervision  on  the  table,  despite 
the  fact  written  minutes  of  the  team's  first  meeting  indicated  that 
there  would  be  a  supervisor  in  charge. 

A  few  months  into  the  project  a  second  shift,  along  with  another  su¬ 
pervisor,  was  added.  Although  the  second  shift  supervisor  was  ad¬ 
vised  that  the  first  shift  shipfitting  supervisor  was  the  person 
responsible  for  all  the  shifts  on  Table  9  and  that  employees  were  to 
be  given  as  much  responsibility  for  completion  of  work  as  was  possi¬ 
ble,  difficulties  were  encountered  in  making  this  come  to  pass.  The 
individual  assigned  as  second  shift  supervisor  had  been  promoted 
to  salaried  supervisor  just  after  the  project  had  started  and  was  not 
comfortable  in  delegating  responsibility  to  his  employees.  Despite 
continued  attempts  to  properly  orient  this  individual,  his  superviso¬ 
ry  style  continued  to  be  directive  until  he  was  removed  from  the  ta¬ 
ble  and  assigned  to  another  area  of  the  shipyard.  His  lack  of 
cooperation  with  the  first  shift  and  his  directive  style  both  served 
to  interfere  with  the  team  meeting  its  objective  of  increased  produc¬ 
tivity  and  employee  satisfaction. 

Role  Definitions:  A  number  of  individuals  involved  with  the  project 
had  roles  which  had  to  be  modified  to  fit  into  a  work  team  organiza¬ 
tion.  Supervision  had  to  modify  their  traditional  role  from  that  of  a 
monitor  and  controller  to  that  of  an  enabler  and  resource  person.  Un¬ 
ion  representatives  assigned  to  the  table  had  to  walk  a  fine  line  be¬ 
tween  being  a  contributing  member  of  the  team  and  representing 
the  interests  of  the  employees  working  there,  as  well  as  the  union 
as  an  institution.  Employees  were  in  the  difficult  position  of  being 
in  a  new  and  different  type  of  work  organization  where  they  were  sup¬ 
posed  to  have  more  control  over  how  the  work  was  performed  and 
the  environment  in  which  it  was  performed,  while  at  the  same  time 
receiving  some  conflicting  signals  from  supervision  as  to  whether  this 
type  of  conduct  was  appropriate  or  accepted.  The  support  staff 
responsible  for  the  project  had  to  make  sure  that  the  structure, 
resources,  and  personnel  were  available  to  have  the  project  occur 


as  planned,  while  at  the  same  time  taking  care  not  to  exercise  too 
much  control  over  the  group  whose  objective  was  to  control  them¬ 
selves. 

As  the  work  team  developed,  individuals  began  to  define  their  roles 
and  the  team  adapted  to  it.  The  support  staff  began  to  take  a  lower 
profile  in  team  meetings  and  team  members  began  to  be  more  univer¬ 
sal  in  their  participation,  both  in  meetings  and  on  the  job.  As  union 
representatives  began  to  see  the  benefits  of  this  type  of  work  organi¬ 
zation,  more  effort  was  put  into  improving  the  work  area  through  the 
use  of  problem-solving  skills  and  ability  to  influence  decisions  made 
in  the  area,  rather  than  immediately  choosing  an  adversarial  approach 
to  problem  resolution. 

The  difficult  role  of  supervisor  in  a  company  beginning  a  change  to 
a  high  involvement  management  style  will  be  addressed  in  the  fol¬ 
lowing  section.  A  number  of  different  supervisory  styles  were  evident 
in  the  individuals  who  functioned  as  supervisors  in  the  Table  9  work 
area. 

0N60ING  PROBLEMS 

Supervision:  One  of  the  most  difficult  problems  to  overcome  in  the 
development  of  the  work  team  on  Table  9  was  the  amount  and  style 
of  supervision.  On  first  shift  there  were  two  supervisors,  each  with 
the  responsibility  for  a  different  craft.  There  was  one  supervisor  in 
charge,  however  on  a  day-to-day  basis  both  supervisors  were  direct¬ 
ing  the  work  force  and  using  somewhat  different  supervisory  styles. 
One  of  the  supervisors  was  more  inclined  to  control  and  monitor  the 
employees  working  for  him,  than  allowing  them  to  take  responsibili¬ 
ty  for  their  work  and  make  decisions  affecting  it.  The  employees  be¬ 
came  dissatisfied  with  the  approach  and  saw  it  as  the  Company 
backing  away  from  the  original  design  of  the  project.  This  created 
difficulties  not  only  with  the  productivity,  but  also  with  the  human 
relations  aspect  of  the  work  team.  Because  the  supervisor  in  ques¬ 
tion  had  worked  in  only  one  trade,  his  trade  orientation  began  to  im¬ 
pact  how  the  project  was  run.  Although  team  members  were  willing 
to  perform  work  outside  of  the  classification  to  which  they  were  as¬ 
signed,  there  were  times  when  the  supervisor  instructed  them  not 
to  do  so.  This  kind  of  activity  had  obvious  negative  effects  not  only 
on  creating  a  multiskilled  work  force,  but  also  on  developing  individu¬ 
als  which  felt  responsible  for  making  decisions  regarding  how  the 
work  could  be  done  most  efficiently,  and  their  willingness  to  carry 
out  those  decisions. 

The  fact  that  two  supervisors  were  assigned  to  the  table  on  first  shift 
also  made  it  difficult  to  test  the  self-managing  team  concept  to  its 
fullest.  Since  someone  was  always  there  to  direct  them,  the  tenden¬ 
cy  was  to  wait  for  direction  or  ask  for  it,  rather  than  making  indepen¬ 
dent  judgements  and  acting  on  them. 

Added  to  these  difficulties  was  the  problem  with  supervisory  turn¬ 
over.  As  noted  previously,  the  table  had  four  different  lead  supervi¬ 
sors  over  the  course  of  the  project.  Each  of  these  individuals  had 
to  be  oriented  as  to  the  goals  of  the  work  team,  its  structure,  method 
of  operations,  and  personalities  involved.  As  would  be  expected,  when 
a  supervisory  change  was  made,  the  new  supervisor  normally  felt  a 
need  to  supervise,  otherwise  known  as  monitoring  and  controlling. 
The  changing  of  supervision  also  disrupted  the  social  system  that 
was  developing  among  the  team.  Each  supervisor  had  a  slightly  differ¬ 
ent  style  and,  as  a  result,  it  took  some  time  before  the  team  knew 
what  the  new  rules  of  the  game  were.  What  may  have  been  accepta¬ 
ble  under  one  supervisor  may  not  have  been  acceptable  under  the 
new  one,  decisions  which  could  be  made  by  the  team  under  one  su¬ 
pervisor  were  not  appropriate  under  the  new  one.  Needless  to  say, 
this  created  uncertainty  on  the  part  of  team  members  which  inhibit¬ 
ed  independent  judgement  and  action. 

Training:  A  further  limiting  factor  on  the  development  of  a  fully- 
functional  self-managing,  multi-skilled  work  team  was  the  difficulty 
in  arranging  for  training  in  all  skills  required  to  produce  units  on  Ta¬ 
ble  9.  Although  a  training  matrix  and  schedule  had  been  developed 
and  agreed  upon,  production  pressures  often  disrupted  the  sched- 
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ule  and  resulted  in  employees  completely  missing  their  opportunity 
to  train  in  a  particular  skill.  It  should  be  noted  that  this  difficulty 
too  can  be  traced  back  to  the  orientation  of  supervision  on  the  table. 
Although  production  pressures  certainly  existed,  opportunities  also 
existed  for  training  of  employees  on  the  table.  These  opportunities 
were  too  often  neglected  and  as  a  result  the  level  of  multi-skilling 
and  its  use  on  the  job  did  not  reach  the  levels  anticipated  at  the  out¬ 
set  of  the  project.  Employees  did  have  the  opportunity  to  practice 
skills  other  than  their  own  on  the  job,  however  these  opportunities 
were  more  limited  than  would  have  been  appropriate  in  order  to  de¬ 
velop  a  truly  multi-skilled  work  team. 

ACCOMPLISHMENTS 

It  was  hoped  that  benefits  would  be  gained  both  in  increased  produc¬ 
tivity  and  improved  human  relations  with  the  work  team  organiza¬ 
tion.  On  Table  9  it  appeared  that  both  these  goals  were  met. 

Human  Relations:  The  results  of  a  survey  provided  to  long-term  Table  9 
team  members  indicate  that  the  project’s  human  relations  goals  were 
largely  met.  (Appendix  A,  Question  5)  Most  team  members  indicat¬ 
ed  the  work  team  was  a  positive  experience  for  them.  Team  mem¬ 
bers  also  indicated  that  although  the  work  team  concept  did  not  meet 
all  of  its  goals  it  was  a  better  experience  for  them  than  the  typical 
NASSCO  work  situation.  Team  members  further  indicated  that  work¬ 
ing  together  as  a  team  helped  to  increase  motivation,  job  awareness, 
and  morale.  Out  of  the  42  questions  asked  on  the  survey,  questions 
concerning  these  areas  were  responded  to  most  favorably. 

Team  members  also  indicated  that  getting  more  information  about 
the  work  helped  them  do  a  better  job.  Survey  respondents  indicated 
substantial  satisfaction  with  the  work  team  concept  by  their  positive 
responses  to  questions  as  to  whether  they  would  rather  be  assigned 
to  a  traditional  NASSCO  work  area  or  again  be  members  of  a  work 
team.  Employees  felt  work  teams  were  a  positive  idea  and  should 
be  tried  elsewhere  at  NASSCO.  Work  team  members  further  indicat¬ 
ed  that  the  work  team  concept  could  have  worked  better  with  less 
supervisor  direction  and  more  worker  responsibility.  Team  members 


felt  their  communication,  problem  identification,  and  problem¬ 
solving  skills  were  improved  and  that  they  were  able  to  function  at 
a  higher  level  of  independence  than  the  average  NASSCO  worker. 

PRODUCTIVITY— Judgements  as  to  productivity  improvement  which 
resulted  from  use  of  a  work  team,  as  opposed  to  a  traditional  trade 
oriented  work  force,  are  difficult  to  make.  Table  9  had  changes  made 
to  both  the  technical  and  social  aspects  of  work.  In  order  to  con¬ 
struct  the  mid-body  sections  of  the  tankers  special  jigs  and  fixtures 
were  designed  and  constructed.  Egg-crate  type  of  construction  was 
used  to  eliminate  collars,  reduce  the  amount  of  out-of-position  weld¬ 
ing,  and  improve  material  flow.  Separating  the  effects  of  the  techni¬ 
cal  and  social  interventions  made  at  this  table  were  difficult,  if  not 
impossible.  Ideally,  a  comparison  would  have  been  made  between 
two  areas  producing  comparable  products  with  identical  facilities  and 
equipment  available  to  them.  One  of  these  areas  would  have  been 
organized  around  work  teams  and  the  other  with  a  traditional  trade 
orientation.  This  approach  was  not  possible  since  the  production  plan 
was  to  have  all  mid-body  sections  of  the  tankers  produced  at  Table  9. 

An  added  difficulty  arose  from  the  fact  that  the  capabilities  of  Table 
9  may  have  been  overestimated  and  in  order  to  meet  schedules  un¬ 
trained  individuals,  without  appropriate  orientation  towards  working 
as  a  member  of  a  team,  were  assigned  to  the  table  during  peak  peri¬ 
ods  of  activity.  This  activity  impacted  the  effectiveness  of  the  team 
and  reduced  its  efficiency.  (A  substantial  amount  of  overtime  was 
also  worked  during  certain  periods  thus  impacting  performance  to 
budget.)  The  only  opportunity  to  make  judgements  on  productivity 
performance  is  to  examine  Table  9’s  performance  to  budget  and  com¬ 
pare  it  with  other  areas  of  the  shipyard  constructing  substantially  simi¬ 
lar  units.  Figure  3  shows  a  graph  of  performance  to  budget  by  week 
for  all  of  Table  9.  At  the  beginning  of  the  project,  the  Table  9  work 
team  was  well  over  budget.  As  time  passed,  a  steady  improvement 
in  performance  occurred  between  weeks  31  and  41.  The  team  was 
successful  in  remaining  under  budget  through  week  52.  The  team 
had  mixed  results  thereafter,  however  with  a  positive  trend  occur¬ 
ring  after  week  18  of  the  following  year. 
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In  examining  this  data  it  is  useful  to  view  the  performance  to  budget 
by  week  graph  with  the  number  of  egg  crates  per  week  graph.  (Figure 
4)  Where  a  deterioration  of  performance  to  budget  occurs  it  is  nor¬ 
mally  associated  with  a  peak  in  the  number  of  egg  crates  produced. 
As  previously  noted,  these  periods  were  also  characterized  by  the  ad¬ 
dition  of  lower-skilled  employees  who  were  not  familiar  with  the  work 
team  concept. 

Figures  5  and  6  show  the  cumulative  budget  and  actual  hours  ver¬ 
sus  time  for  all  trades  on  Table  9  versus  all  trades  producing  flat  units 
in  other  areas  of  the  shipyard.  These  graphs  show  that  Table  9  main¬ 
tained  a  consistent  variance  in  budget  versus  actual  hours  over  time 
versus  a  steadily  widening  variance  by  all  trades  producing  flat  units. 

Attempting  to  discern  a  reason  for  the  difference  in  performance  in 
the  two  areas  is  fraught  with  difficulties.  It  can  be  said  that  the  work 
team  at  Table  9  did  a  better  job  in  adhering  to  its  budget  over  time 
than  workers  in  other  areas  were  able  to  do.  Given  the  imperfect  ap¬ 
plication  of  the  work  team  concept  at  Table  9  one  can  only  wonder 
what  the  performance  of  the  work  team  could  have  been,  had  there 
been  consistency  in  supervision,  additional  skills  training,  greater 
worker  determination  of  when  their  multiple  skills  could  have  been 
used,  and  a  more  active  involvement  in  setting  production  goals. 
Some  insight  can  be  gained  as  to  the  answers  to  these  questions  by 
examining  the  performance  of  another  work  team  which  operated  at 
the  NASSCO  facility  in  July  and  August  of  1986. 

BLOCKBUSTERS  WORK  TEAM 

The  Blockbuster  work  team's  evolution  from  a  quality  circle  meeting 
one  hour  per  week,  to  a  multi-skilled,  semi-autonomous  work  team 
is  a  classic  textbook  case  of  the  impact  of  worker  involvement  on 
increased  performance.  The  Blockbusters  were  formed  as  a  multi¬ 
trade  quality  circle  of  people  working  in  the  on-block  area  of  NASSCO. 
In  this  area,  a  number  of  trades  were  responsible  for  working  togeth¬ 
er  to  outfit  a  variety  of  units  with  ventilation,  electrical,  and  piping 
items,  as  well  as  miscellaneous  steel  outfitting  items.  After  the  group 


had  been  meeting  for  about  a  year  as  a  quality  circle  they  were 
presented  with  the  possibility  of  becoming  a  work  team.  The  work 
team  suggestion  had  been  made  to  the  group  once  before,  but  for 
various  reasons  the  group  did  not  express  a  sufficient  amount  of  in¬ 
terest  in  the  concept  to  move  forward  at  that  time.  After  the  Table 
9  work  team  had  wound  down  its  activities  and  news  of  its  operation 
began  to  be  widely  disseminated  throughout  the  yard,  the  Block¬ 
busters  revisited  the  idea  of  forming  a  work  team  themselves.  The 
group  developed  a  proposal  to  management  which  outlined  the  work 
they  were  interested  in  performing,  the  individuals  who  would  be  as¬ 
signed  to  such  work  by  trade,  the  information  they  felt  which  would 
help  improve  their  performance,  and  the  expected  benefits  from  the 
work  team  method  of  organization.  After  discussion  of  the  idea  was 
held  with  both  the  on-block  manager,  and  the  director  of  Outfitting, 
authorization  was  granted  to  proceed.  It  was  agreed  that  the  Block¬ 
busters  would  be  responsible  for  outfitting  part  of  the  house  unit  for 
Hull  439,  the  second  of  the  209,000  DWT  tankers.  Many  of  the  mem¬ 
bers  of  the  group  had  worked  on  the  first  house  unit  for  Hull  438, 
the  sister  ship  and  predecessor  to  Hull  439. 

The  group  met  with  the  on-block  manager  and  developed  a  plan  for 
outfitting  the  unit.  Other  trades  who  were  not  members  of  the  Block¬ 
busters  quality  circle  were  recruited  by  the  team.  Once  the  team  was 
complete,  they  spent  eight  hours  in  two  planning  meetings  before 
the  work  started.  During  the  course  of  the  project  they  continued  to 
meet  one  hour  per  week  as  a  quality  circle  and  started  every  work 
day  with  a  brief  start-up  meeting.  Work  on  the  439  house  unit  took 
approximately  11  weeks  to  complete.  The  Blockbusters  work  team 
was  able  to  produce  the  Hull  439  house  unit  14%  under  budgeted 
man  hours  and  with  36%  fewer  man  hours  than  the  identical  unit 
on  Hull  438.  It  should  be  noted  that  the  budget  for  Hull  439  had 
been  adjusted  downward  to  account  for  the  learning  curve  which  was 
anticipated  because  it  was  a  follow-on  unit.  A  number  of  factors  con¬ 
tributed  to  the  success  of  the  Blockbusters  work  team.  Each  of  these 
factors  are  considered  in  detail  below,  and  contrasted  with  the  Table 
9  experience. 
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ATTRIBUTES  OF  THE  BLOCKBUSTERS  WORK  TEAM 

Supervision:  The  Blockbusters  had  no  assigned  foreman.  Two  of  the 
team  members,  one  of  whom  was  the  union  shop  steward,  served 
as  coordinators  of  the  team,  and  a  liaison  to  management  was  ap¬ 
pointed  to  sign  time  cards  and  interface  with  management  as  re¬ 
quired.  The  quality  circle  facilitator  also  helped  the  group  plan  and 
coordinate  its  activities.  Under  normal  circumstances  three  to  four 
foremen  representing  three  to  four  trades  would  have  directed  and 
controlled  the  activities  of  the  various  team  members.  The  Block¬ 
busters  controlled  themselves.  The  liaison  to  management,  referred 
to  above,  was  often  times  not  at  the  work  site.  If  the  team  members 
required  his  services  he  was  called  upon  as  they  felt  necessary.  Team 
members  decided  what  they  were  going  to  do  on  any  given  day  and 
how  they  would  do  it.  They  controlled  their  work  and  were  able  to 
complete  one  job  before  being  reassigned  to  another.  A  number  of 
team  members  commented  on  the  importance  of  this  dimension  of 
control.  Work  team  members  were  able  to  consult  with  technical  ex¬ 
perts  in  the  Engineering  Department,  as  well  as  being  able  to  leave 
their  work  area  to  view  how  the  unit  was  going  to  be  installed  on¬ 
board  so  that  the  work  they  were  currently  performing  could  be  done 
in  such  a  manner  so  as  to  avoid  problems  later  on. 

Selection:  All  members  of  the  work  team  were  self-selected.  The 
members  of  the  Blockbusters  quality  circle  chose  to  give  the  work- 
team  concept  a  try  and  they,  in  turn,  recruited  volunteers  from  other 
required  trades  in  order  to  fill  out  the  team. 

On  Table  9  many  of  the  members  had  been  assigned  to  the  area. 
A  minority  of  team  members  were  volunteers  at  the  outset  of  the 
project. 

Group  Dynamics:  The  Blockbusters  were  functioning  as  a  team  prior 
to  taking  on  the  Hull  439  house  unit  assignment.  They  had  been 
meeting  as  a  quality  circle  for  more  than  a  year  and,  therefore,  had 
already  developed  their  skills  in  problem  identification,  selection, 
and  analysis.  Group  process  issues  had  already  been  resolved,  in  that 
the  group  was  capable  of  holding  meetings  with  a  minimum  of  con¬ 
flict  and  maximum  participation  on  the  part  of  the  members.  For  the 
most  part  the  work  team  was  homogeneous  in  terms  of  skill  level  and 
ability  to  communicate,  therefore  interaction  among  team  members 
was  able  to  occur  without  cultural  or  language  barriers.  Group  mem¬ 
bers  already  had  a  feel  for  who  the  natural  leaders  in  the  group  were, 
as  well  as  an  idea  of  the  role  in  the  group  that  each  member  played. 
Because  the  group  had  already  developed  as  a  team,  they  could  con¬ 
centrate  most  of  their  effort  on  the  task  at  hand  rather  than  dwelling 
on  group  process  issues,  such  as,  how  to  hold  a  meeting  or  how  to 
select  a  leader. 

Table  9  had  few  of  these  process  issues  worked  out  at  the  beginning 
stages  of  their  project.  Much  time  was  spent  in  meetings  attempting 
to  determine  how  leadership  of  the  group  would  be  handled,  getting 
all  members  to  participate  in  group  meetings,  focusing  energy  on  solv¬ 
able  problems,  and  defining  clear  goals  for  the  group. 

Goal  Setting:  During  the  initial  planning  sessions  for  construction  of 
the  house  unit  for  Hull  439,  work  packages  were  examined  and  team 
members  estimated  the  amount  of  time  it  would  take  them  to  com¬ 
plete  the  work.  Only  after  this  process  had  been  completed  were  team 
members  given  information  on  the  actual  budget  figures  for  each  work 
package.  Team  members  were  provided  weekly  information  on  num¬ 
ber  of  man  hours  expended  for  each  work  package  on  the  unit.  By 
the  end  of  the  project  most  team  members  were  as  accomplished 
at  reading  the  Company’s  labor/management  reports  as  the  average 
supervisor  in  the  yard.  Team  members  were  aware  of  how  they  were 
doing  and  worked  together  to  accomplish  their  productivity  goals. 
In  contrast,  workers  on  Table  9  did  not  have  access  to  timely  and 
specific  performance  feedback  information  by  which  they  could  gauge 
their  progress.  Team  members  were  aware  of  the  budget  and  sched¬ 
ule  for  particular  units,  however,  there  was  no  formal  process  estab¬ 
lished  whereby  team  members  could  set  goals  for  productivity 
improvement.  Goals  which  are  attainable,  measurable  and  decided 
upon  by  the  work  team  are  important  factors  in  increasing  produc¬ 
tivity. 


Multi-Skilling:  One  of  the  primary  goals  of  the  work  team  was  to  de¬ 
velop  multiskilled  workers.  The  Blockbusters  were  more  limited  in 
this  regard  than  workers  on  Table  9  since  the  Blockbusters  were  made 
up  of  individuals  represented  by  at  least  four  different  unions.  The 
employees  and  their  union  representatives  were  advised,  at  the  out¬ 
set,  that  any  multi-skilling  that  took  place  would  be  accomplished 
with  due  regard  for  union  labor  agreements.  As  such,  the  amount 
of  multi-skilling  that  could  take  place  was  more  limited  than  that 
which  could  occur  on  Table  9.  It  should  be  noted  that  regardless  of 
union  agreements,  there  is  a  limit  to  the  multi-skilling  which  could 
have  taken  place  given  the  nature  of  the  work  involved.  Some  trades, 
such  as  Electricians,  are  so  highly  specialized  that  to  train  workers 
from  another  trade  to  a  sufficient  level  of  competence  to  be  a  produc¬ 
tive  member  of  the  team  in  that  speciality  would  have  been  prohibi¬ 
tive.  In  discussions  with  team  members  and  other  individuals  familiar 
with  the  team  operation,  most  of  the  productivity  gains  which  oc¬ 
curred  resulted  from  better  planning  and  coordination  of  activities 
among  the  trades  assigned  to  the  unit,  improved  amount  and  quali¬ 
ty  of  communication  among  team  members,  and  willingness  on  the 
part  of  team  members  to  help  each  other  out  with  the  “helping  hand" 
type  of  work  where  necessary.  For  example,  if  a  pipefitter  required 
a  hand  in  moving  a  piece  of  pipe  to  the  work  area  any  team  member 
was  willing  to  help  out  to  get  the  job  done.  This  kind  of  activity  re¬ 
quired  no  specialized  knowledge  but  was  essential  in  order  to  main¬ 
tain  a  smooth  work  flow.  Some  team  members  were  able  to  pick  up 
skills  that  they  did  not  have  prior  to  becoming  team  members.  How¬ 
ever,  because  of  the  limited  duration  of  the  work,  and  limited  need 
to  develop  multiple  skills  among  team  members,  this  aspect  of  team 
operation  was  less  important  than  others  already  noted.  It  should  be 
noted  that  some  team  members  had  already  been  trained  in  the  mul¬ 
tiple  skills  which  the  Company  felt  were  necessary  in  order  to  in¬ 
crease  their  effectiveness.  For  example,  pipefitters,  sheetmetal  fitters, 
and  electricians  had  received  training  in  welding  and  burning  such 
that  they  were  able  to  utilize  these  processes  to  perform  tasks  that 
were  necessary  to  progress  their  work. 

Union  Involvement:  Prior  to  the  start  of  the  Blockbusters  work  team 
project  all  union  representatives  whose  members  would  be  a  part  of 
the  team  were  invited  to  a  meeting  to  advise  them  of  the  nature  of 
the  work  team  project,  to  answer  any  questions  that  they  had  regard¬ 
ing  it,  and  to  attempt  to  arrive  at  some  understanding  that  team  mem¬ 
bers  would  be  operating  as  flexibly  as  possible  within  the  constraints 
of  the  labor  agreements  when  accomplishing  work.  Union  represen¬ 
tatives  were  invited  to  attend  weekly  team  meetings,  in  the  event  they 
desired  a  more  in-depth  view  of  team  operation.  This  meeting  was 
an  important  one  in  making  sure  that  the  unions  were  advised  up 
front  as  to  what  the  Company’s  plans  were,  and  why  the  project  was 
being  undertaken.  A  substantial  amount  of  mistrust  and  suspicion 
was  avoided  by  taking  this  approach.  Too  often  in  the  past,  projects 
such  as  this  were  undertaken  without  advance  notice  to  the  unions 
involved,  thus  putting  them  in  a  reactive  mode.  This  too  often  resulted 
in  union  representatives  reacting  to  every  perceived  encroachment 
on  their  jurisdiction  with  grievances  and  other  disruptive  activities. 
As  it  was,  the  union  shop  steward  was  also  one  of  the  team  coordi¬ 
nators.  Given  this  level  of  representation,  there  were  minimal  prob¬ 
lems  during  the  project  with  union  jurisdictions  being  infringed  upon, 
while  at  the  same  time  maximum  flexibility  was  exercised  by  team 
members  to  get  the  work  done. 

Management  Support:  From  the  beginning  of  the  project,  the 
Blockbusters  received  steady  management  support  at  all  levels. 
Management  in  the  Outfitting  Department,  in  general,  was  much 
more  supportive  of  employee  involvement  than  that  found  in  the  Steel 
Department  where  Table  9  operated.  The  on-block  manager  met  with 
the  team  and  agreed  with  the  proposed  method  of  operating.  The 
ground  rules  were  reviewed  and  approved  by  the  Director  of  Outfit¬ 
ting.  Each  of  the  trade  superintendents,  who  were  to  supply  man  pow¬ 
er  to  the  team,  were  advised  of  the  new  approach,  and  asked  for  their 
cooperation  in  supporting  it.  During  the  course  of  the  project,  with 
few  exceptions,  this  support  was  forthcoming.  Ironically,  the  form 
this  support  most  often  took  was  a  willingness  on  the  part  of  manage¬ 
ment  to  keep  "hands  off”  of  the  team's  activities.  Where  the  team 
required  support  in  obtaining  materials,  information,  or  expertise, 
it  was  provided. 
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The  individual  chosen  as  liaison  to  management  also  made  it  clear 
to  the  team  that  he  was  there  to  support  them,  not  to  direct  them. 
The  team  could  rely  on  him  to  interface  with  management  and  to 
provide  them  with  information  or  materials  necessary  for  them  to  com¬ 
plete  their  work.  The  quality  circle  facilitator  was  also  quite  helpful 
in  providing  information  on  the  team's  performance  and  in  keeping 
the  team  working  as  a  functional  unit. 

As  noted  previously,  Table  9  received  mixed  messages  as  to  the  level 
of  management  support  for  the  project.  Supervision  was  assigned 
to  the  table  over  and  beyond  that  initially  recommended,  supevi- 
sors  were  changed  during  the  course  of  the  project,  and  some  ■ 
pervisors  were  not  fully  in  tune  with  the  goals  of  a  self-managr  g, 
multi-skilled  work  team. 

Worker  Skill  Level:  The  Blockbusters  work  team  consisted  of  ex¬ 
perienced  workers  with  substantial  seniority.  All  workers  spoke  Eng¬ 
lish  and  had  the  necessary  skills  within  their  trade  in  order  to  ac¬ 
complish  the  work  assigned  to  them.  Team  members  were  familiar 
with  yard  procedures,  information  sources,  and  the  responsibilities 
of  various  functional  departments  such  that  they  could  handle  it. o 
problems  themselves.  Team  members  were  not  only  willing  to  func¬ 
tion  as  a  team,  they  were  able  to  as  well.  The  capabilities  c‘  teuai 
members  must  not  be  overlooked  when  designing  effective  work 
teams.  It  is  unrealistic  to  expect  an  individual  with  minimal  job  skills 
and  knowledge  of  the  organization  in  which  the  work  takes  place  to 
function  as  an  effective  team  member 

Table  9  experienced  problems  for  these  very  reasons.  Work  was  be¬ 
ing  accomplished  during  a  period  of  rapid  expansion  of  the  work  force 
resulting  in  the  relatively  unskilled  workers  being  assigned  to  the  ta¬ 
ble.  Many  of  these  workers  came  from  diverse  cultural  backgrounds 
with  limited  language  skills.  Under  these  circumstances  much  would 
have  to  be  done  before  team  members  would  become  truly  self- 
sufficient,  and  able  to  work  as  a  self-managing,  multi-skilled  work 
team. 

Stability  of  Work  Group:  The  Blockbusters  remained  as  a  continually 
associated  team  from  the  start  of  the  439  house  unit  to  its  finish. 
Although  some  individuals  were  assigned  to  the  unit  only  temporari¬ 
ly,  the  core  members  of  the  team  remained  until  the  end.  Team  mem¬ 
bers  were  able  to  get  a  feel  for  the  capabilities,  working  styles,  and 
expectations  of  their  co-workers,  and  thus  become  a  productive  work 
team.  Without  this  kind  of  self-knowledge,  a  group  would  have  diffi¬ 
culty  functioning  smoothly  in  dealing  with  problems  concerning  the 
team. 

Although  the  work  group  at  Table  9  was  more  stable  than  that  found 
in  most  NASSCO  production  areas,  some  movement  of  personnel  still 
occurred.  If  there  was  not  work  on  the  table,  individuals  were  reas¬ 
signed  to  different  areas  of  the  yard.  If  a  peak  in  production  demand 
occurred,  new  employees  were  assigned  to  meet  schedules.  This  kind 
of  activity  made  it  more  difficult  to  develop  the  sense  of  team  work 
that  is  necessary  in  order  to  reap  the  full  benefits  of  this  approach. 

LESSONS  LEARNED 

In  any  project  such  as  that  undertaken  here,  the  experience  gained 
in  actually  implementing  a  concept  that  looks  simple  on  paper,  usual¬ 
ly  results  in  a  broadened  understanding  of  all  of  the  necessary  ele¬ 
ments  which  must  be  in  place  in  order  for  the  concept  to  work. 
NASSCO’s  experience  with  the  Table  9  and  Blockbusters  work  team 
was  no  exception.  The  following  points  revealed  themselves  as  be¬ 
ing  particularly  important  in  implementing  multi-skilled,  self¬ 
managing  work  teams. 

Orientation  of  Management/Supervision:  In  order  for  a  self-managing 
work  team  to  work,  all  members  of  management  who  will  interact 
with  the  team  must  be  properly  oriented  with  specific  instructions 
from  top  management.  Responsible  supervision  must  be  made  to  un¬ 
derstand  that  their  job  is  not  to  monitor  and  control,  but  rather  to 
provide  the  necessary  materials,  information,  and  interface  with  the 
organization  to  allow  the  team  to  perform  the  job  they  were  hired  for. 


If  an  organization  is  attempting  to  have  employees  become  more 
responsible  for  their  work,  they  must  allow  them  to  be  responsible. 
As  soon  as  a  member  of  supervision  or  management  begins  to  take 
responsibility  for  decisions  which  are  rightfully  that  of  the  team,  team 
members  will  no  longer  feel  responsible  for  what  they  are  doing,  and 
they  will  wait  for  direction  rather  than  exercising  initiative  and  tak¬ 
ing  action  as  the  facts  dictate. 

Workers  who  are  advised  they  are  responsible  for  a  given  portion  of 
work  will  use  whatever  skills  they  have  in  order  to  accomplish  that 
work.  If  management/supervision  advises  them  they  are  limited  in 
the  skills  they  are  to  use,  it  should  not  be  surprising  when  workers 
jre  unwilling  or  unable  to  exercise  a  broad  range  of  skills. 

If  supervision  acts  irresponsibly  with  regards  to  schedule  adherence, 
adherence  to  company  procedures,  etc.  the  team  will  likewise  be  ir¬ 
responsible. 

The  right  choice  of  individuals  to  manage  team  operations  is  abso¬ 
lutely  essential  in  order  for  the  concept  to  work.  Appointing  a  highly 
authoritarian  individual  to  be  responsible  for  work  teams  will  do  them 
in  before  they  start.  A  much  more  appropriate  choice  would  be  an 
individual  who  feels  comfortable  in  delegating  responsibility,  is  will¬ 
ing  to  train  individuals  to  the  limit  of  their  abilities,  and  is  willing 
to  reward  initiative  and  performance  when  it  occurs.  NASSCO’s  ex¬ 
perience  with  work  teams  has  demonstrated  that  employees  will  work 
responsibly  with  a  minimum  of  supervision.  As  long  as  individuals 
have  the  necessary  skills,  materials,  and  information  regarding  the 
work  to  be  done,  they  will,  in  most  cases,  perform  it  to  the  best  of 
their  ability.  In  a  team  atmosphere,  if  an  individual  chooses  not  to 
carry  his  or  her  weight,  other  team  members  are  normally  more  than 
willing  to  exert  the  necessary  pressure  in  order  to  bring  the  offend¬ 
ing  individual’s  performance  into  line. 

Feedback:  In  order  for  employees  to  continue  to  improve  their  per¬ 
formance  they  must  first  know  how  they  are  performing.  Without  time¬ 
ly,  understandable  information  on  team  performance,  goal  setting  is 
difficult  at  best,  and  improvement  in  performance  difficult  to  come 
by.  When  performance  information  is  provided,  employees  become 
conscious  of  how  they  are  performing,  and  interested  in  improving 
their  performance.  As  employees  begin  to  understand  how  their  per¬ 
formance  is  judged,  they  will  take  steps  to  improve  it. 

Without  performance  data,  work  teams  do  not  have  a  focus  for  their 
efforts  and  performance  will  suffer.  The  establishment  of  measur¬ 
able  and  attainable  goals  is  also  an  important  factor  in  team  perfor¬ 
mance.  The  Blockbusters  were  involved  in  setting  a  goal  they  felt  was 
attainable,  and  they  did,  in  fact,  attain  it.  Although  goal  setting  was 
one  area  where  more  activity  could  have  taken  place  in  both  work 
team  projects,  it  was  apparent  that  where  goals  were  set  attempts 
were  made  to  reach  them. 

Stability  of  Membership:  As  previously  indicated,  having  a  stable  group 
of  employees  as  members  of  a  work  team  is  necessary  for  it  to  oper¬ 
ate  at  maximum  efficiency.  To  the  extent  individuals  get  to  know  one 
another,  and  develop  an  understanding  of  how  each  individual  works, 
the  team  will  function  more  smoothly.  If  the  team  is  constantly  be¬ 
ing  disrupted  by  new  members  who  are  unaccustomed  to  the  way 
the  group  operates,  its  efficiency  will  be  adversely  impacted. 

In  shipbuilding  this  a  difficult  issue  to  address.  Man  power  is  often 
transferred  from  one  job  to  another,  and  the  nature  of  the  work  itself 
militates  against  having  the  same  individuals  performing  the  same 
sorts  of  tasks  in  the  same  place  over  time.  This  raises  an  important 
point,  in  that  some  provision  must  be  made  to  properly  orient  and 
train  new  members  of  work  teams.  Some  of  this  may  occur  naturally 
on  the  part  of  work  team  members  themselves,  however  some  struc¬ 
ture  should  be  established  to  make  sure  that  new  members  coming 
in  understand  how  the  team  operates,  and  where  they  can  go  if  they 
require  additional  skills  to  function  as  a  fully  qualified  member  of 
the  team. 
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Outflow  of  members  must  also  be  addressed.  In  the  case  of  the  439 
house  unit  one  difficulty  encountered  was  having  the  team  reduce 
its  size  commensurate  with  the  amount  of  work  remaining  on  the  unit. 
As  work  was  completed,  members  wanted  to  stay  with  the  team  rather 
than  being  reassigned  to  another  area  of  the  shipyard.  Some  meth¬ 
od  must  be  established  in  order  to  deal  with  this  reality.  This  prob¬ 
lem  would  be  more  manageable  in  an  environment  where  other  similar 
blocks  were  available  to  work  on,  either  in  parallel  or  in  sequence 
where  continuity  could  be  maintained. 

Organizational  Structure:  The  proper  organizational  structure  must  be 
in  place  in  order  for  work  teams  to  be  successful .  An  example  would 
be  the  use  of  area  rather  than  trade  management  in  those  areas  where 
work  teams  are  in  use.  With  the  area  management  approach,  one 
individual  would  responsible  for  all  work  performed  in  a  particular 
area  or  on  a  given  product  regardless  of  the  trades  involved  in  produc¬ 
ing  it.  This  type  of  organization  would  be  preferable  to  a  trade  or¬ 
ganization  where  individual  trade  superintendents  would  be 
responsible  for  allocating  resources  to  accomplish  a  given  task.  With 
members  of  all  trades  reporting  through  a  given  area  manager,  no 
conflicting  signals  are  given  to  the  work  force  as  to  what  priorities 
are  on  a  given  day,  or  what  kind  of  performance  is  acceptable  over 
time. 

If  multi-skilling  is  to  take  place,  some  provision  must  be  made  for 
training.  Courses  must  be  developed,  time  must  be  set  aside  to  pro¬ 
vide  the  training,  skills  must  be  assessed,  and  a  budget  allocated 
in  order  to  develop  workers'  skills. 

Information  systems  must  be  geared  to  providing  reports  based  on 
work  team  performance.  Management  information  systems  must  be 
geared  to  this  approach,  as  well  as  planning  and  materials  systems. 

Interdependency:  Work  teams  are  not  appropriate  for  every  activity  in 
the  work  place.  The  greater  the  degree  of  coordination  and  commu¬ 
nication  required  among  employees  in  order  to  accomplish  the  work, 
the  more  appropriate  a  work  team  organization  is.  Unless  there  is 
interdependency  among  the  employees  engaged  in  producing  a  prod¬ 
uct  there  is  no  need  for  work  teams.  For  example,  if  a  number  of  em¬ 
ployees  in  a  given  area  are  producing  longitudinals  for  use  in 
fabrication  and  assembly  where  there  is  little  interaction  between 
employees,  the  team  work  approach  is  of  minimal  utility.  However, 
if  a  group  of  sheetmetal  fitters,  pipefitters,  electricians,  and  steel 
workers  are  responsible  for  outfitting  a  house  unit  or  machinery  space 
where  a  substantial  amount  of  coordination  and  communication  is 
necessary  in  order  to  have  the  job  done  most  efficiently,  a  work  team 
is  likely  to  be  very  successful. 

Skill  Levels:  The  use  of  work  teams  presumes  the  availability  of  em- 
ployees  with  the  technical  skills  necessary  in  order  to  complete  the 
job.  If  the  work  force  is  made  up  of  a  large  percentage  of  trainees, 
a  more  traditional  supervisor/work  crew  approach  would  be  more  ap¬ 
propriate  in  order  to  have  an  effective  work  force.  Ideally,  employees 
would  possess  the  necessary  interpersonal  skills  to  operate  success¬ 
fully  as  members  of  a  team.  Willingness  to  participate  in  meetings, 
take  feedback  from  co-workers,  and  exercise  independent  judgement 
where  necessary,  all  would  be  helpful  in  producing  a  productive  team 
member. 

Incentives:  Although  neither  work  team  in  the  NASSCO  experiment 
received  incentives  for  superior  performance,  this  issue  was  a  real 
one  for  employees  involved.  A  good  deal  of  time  at  the  start  of  the 
Table  9  project  was  spent  in  diffusing  this  issue  and  making  it  clear 
that  for  this  particular  project  no  additional  pay  or  promotions  would 
be  available  regardless  of  their  performance.  Questions  were  raised 
by  the  group  as  to  why  they  should  not  receive  more  if  they  were 
responsible  for  producing  more,  and  most  members  felt  that  if  they 
did  become  multi-skilled  they  should  be  recognized  for  it.  The  most 
common  suggestion  for  recognition  was  being  promoted  to  a  higher 
classification.  Although  most  employees  were  willing  to  participate 
in  the  projects  without  added  incentives,  a  question  exists  as  to 
whether  or  not  continued  high  performance  could  be  expected  with¬ 
out  some  reward  for  those  individuals  responsible  for  it. 


Job  Security:  Another  issue  that  was  of  importance  to  both  workers 
and  supervisors  alike  was  that  of  job  security.  As  workers  see  them¬ 
selves  becoming  more  efficient,  especially  when  multiple  skills  are 
involved,  real  fears  are  raised  regarding  whether  they  are  working 
themselves  out  of  a  job.  In  order  for  the  team  approach  to  be  suc¬ 
cessful,  this  issue  must  be  dealt  with.  For  supervision,  this  issue 
is  even  more  real  than  for  the  production  worker  on  the  team.  Taken 
to  its  logical  end,  work  teams  would  operate  without  supervision, 
therefore,  this  level  of  management  would  cease  to  exist  as  it  is  cur¬ 
rently  constituted.  Supervisors  must  be  assured  that  there  will  be 
a  place  for  them  in  the  new  organization,  either  as  technical  experts, 
planners,  or  team  liaisons.  Ideally,  assurances  would  be  given  that 
layoffs  would  not  take  place  as  a  result  of  a  move  to  the  new  organi¬ 
zation,  but  rather  that  absolute  reduction  in  numbers  would  occur 
through  attrition.  Without  these  assurances,  the  transition  to  self¬ 
managing  work  teams  will  be  made  difficult  by  those  who  are  still 
in  a  position  to  influence  team  operations. 

Union  Involvement:  In  order  to  have  a  truly  participative  work  environ¬ 
ment,  attempts  should  be  made  to  involve  union  representatives  in 
the  transition  to  a  work  team  organization.  By  holding  meetings  with 
union  representatives,  before  action  is  taken,  ground  rules  can  be 
established  and  concerns  addressed  before  they  become  issues  in 
the  field.  In  most  cases  there  are  clear  benefits  for  all  parties  in¬ 
volved  in  this  method  of  organization,  therefore  resistance  is  less  likely 
to  occur.  Union  concerns  must  be  dealt  with  openly  and  honestly, 
since  if  efforts  are  made  to  circumvent  labor  agreements,  union 
representatives  are  fully  capable  of  sabotaging  any  efforts  to  develop 
fully  involved  and  committed  employees. 

Third  Party  Involvement:  The  use  of  an  impartial  third  party  to  de- 
termine  the  organizational  climate  for  work  teams,  determining  an 
appropriate  implementation  plan,  and  serving  as  a  go-between  for 
management,  the  union,  and  employees  is  very  important.  At  the  out¬ 
set  of  an  organizational  change  effort,  such  as  that  involved  in  mov¬ 
ing  to  a  work  team  organization,  the  potential  for  mistrust  and 
suspicion  is  great.  A  third  party  can  do  much  to  minimize  these  nega¬ 
tive  factors  and  keep  the  parties  focused  on  the  goal  of  the  change. 

A  proper  balance  must  be  maintained  between  union  and  employee 
concerns,  and  management  rights.  A  third  party  can  help  to  provide 
this  balance. 

CONCLUSION 

NASSCO's  experience  with  self  managing,  multi-skilled  work  teams 
has  proven  this  method  of  organization  can  work  in  a  shipyard  using 
zone-construction  methods. 

In  order  for  it  to  work,  supervision  must  be  well  oriented  and  given 
some  assurances  of  what  their  future  role  will  be. 

Workers  must  be  trained  in  both  the  technical  and  social  skills  re¬ 
quired  to  complete  work  in  their  area  and  operate  as  effective  work 
team  members. 

The  work  group  must  be  maintained  in  a  more  stable  fashion  than 
is  usually  found  in  a  shipyard  work  environment. 

In  order  for  this  to  occur,  work  must  be  arranged  such  that  teams 
are  able  to  perform  tasks  requiring  similar  skills  over  time.  Ideally 
the  work  being  performed  would  require  a  substantial  amount  of  com¬ 
munication  and  coordination  of  effort  among  the  trades  involved. 

The  organizational  structure  of  the  Production  Department  should 
be  changed  to  an  area  or  product  orientation,  rather  than  a  trade  or¬ 
ganization  and  the  management  information  systems,  material,  and 
planning  systems  must  all  be  reoriented  to  the  new  organizational 
structure. 

Management  must  be  willing  to  treat  employees  as  responsible  in¬ 
dividuals,  share  the  information  necessary  for  them  to  take  owner¬ 
ship  of  their  work  and  make  informed  decisions  regarding  it,  and 
recognize  and  reward  superior  performance  when  it  occurs. 
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For  those  who  chose  this  method  of  organization,  the  road  will  not 
be  an  easy  one.  Many  aspects  of  existing  organizations  will  have  to 
be  changed,  with  all  of  the  resistance  that  a  major  change  effort  im¬ 
plies.  For  those  who  choose  this  road  the  potential  rewards  are  great. 
Substantial  productivity  improvements  and  increased  employee  satis¬ 
faction  are  possible.  All  that  is  required  is  a  shared  vision  and  many 
hard  working  and  dedicated  employees  at  all  levels  who  are  willing 
to  give  it  a  try. 
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TABLE  9/BLOCKBUSTERS  SURVEY  RESULTS 

RANK 

NO. 

QUESTION 

1 

5 

The  work  team  was  a  positive  experience  for  me. 

2 

8 

The  work  team  concept  did  not  meet  all  of  its  goals,  but  it  is  a  better  ex¬ 
perience  for  me  than  the  typical  NASSCO  work  situation. 

3 

40 

Working  together  as  a  team  has  increased  motivation,,  job  awareness,  and 
morale. 

4 

34 

The  project  facilitators  were  helpful  to  the  work  team. 

5 

28 

Getting  more  information  about  the  work  helped  me  do  a  better  job. 

6 

17  B 

1  could  influence  how  1  would  do  my  job. 

7 

41 

Work  team  members  were  able  to  function  at  a  higher  level  of  independence 
than  the  average  NASSCO  worker. 

8 

2 

Membership  in  the  work  team  was  more  stable  than  other  areas  in  NASSCO 
production. 

9 

13 

The  team  could  have  functioned  better,  or  just  as  .well  with  less  supervisor 
direction  and  more  worker  responsibility. 

10 

1 

The  work  team  met  for  one  hour  per  week  for  training  and  problem  solving. 

11 

3B 

1  improved  my  skills  in  fitting 

12 

21 

The  work  team  (in  spite  of  its  shortcomings)  is  a  positive  idea  and  should  be 
tried  elsewhere  at  NASSCO. 

13 

3C 

1  improved  my  skills  in  blueprint  reading. 

14 

39 

1  would  rather  choose  to  be  a  work  team  member  again  rather  than  be 
assigned  to  a  more  typical  NASSCO  work  area. 

15 

29 

The  work  team  helped  improve  my  communications,  problem  identification 
and  problem  solving  techniques. 

16 

3D 

1  improved  my  skills  in  burning. 

17 

•  38 

1  had  more  flexibility  in  carrying  out  my  job  than  the  average  NASSCO 
production  employee. 

18 

3E 

1  improved  my  skills  in  rigging. 

1  =  STRONGLY  AGREE 

2  =  AGREE 

3  =  UNDECIDED 

4  =  DISAGREE 

5  =  STRONGLY  DISAGREE 
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RANK 

NO. 

QUESTION 

19 

9 

1  have  become  more  skilled  in  locating  and  solving  work  problems. 

2.0 

2.1 

21 

1.5 

1.4 

1.7 

2.8 

2.3 

3.1 

1.6 

20 

15 

1  was  given  more  information  about  the  work  than  is  usual  at  NASSCO. 

2.0 

2.0 

2.3 

1.7 

1.5 

2.7 

2.5 

2.7 

2.0 

1.9 

21 

37 

Work  team  members  were  able  to  take  more  self  direction  in  their  work  than 
the  typical  NASSCO  production  employee. 

2.0 

2.1 

1.9 

1.6 

1.7 

1.3 

2.6 

2.9 

2.3 

1.3 

22 

3A 

1  improved  my  skills  in  welding. 

2.1 

2.0 

2.3 

2.2 

3.3 

1.9 

1.9 

3.3 

1.8 

2.0 

23 

27 

1  was  given  opportunities  to  practice  my  multi-skills  on  the  job. 

2.1 

2.1 

1.9 

2.1 

2.3 

1.7 

2.4 

2.7 

1.8 

1.6 

24 

33 

The  work  team  had  good  communication  among  the  members. 

2.2 

2.1 

2.4 

1.5 

2.1 

2.7 

2.1 

2.3 

2.0 

2.5 

25 

30 

1  was  able  to  locate,  solve,  and  carry  out  solutions  to  work  problems  in  an 
independent  manner. 

2.2 

2.2 

2.3 

1.5 

1.3 

1.6 

3.2 

3.0 

3.1 

1.0 

26 

31 

Work  goals  were  set  by  supervision. 

2.2 

2.3 

2.0 

2.1 

2.7 

1.9 

2.4 

1.5 

2.9 

- 

27 

32 

The  work  team  project  fulfilled  its  objective  to  help  employees  become  multi- 
skilled 

2.2 

2.3 

2.0 

2.1 

1.9 

2.7 

2.4 

1.5 

2.9 

- 

28 

42 

The  work  team  was  usually  clear  as  to  who  was  in  charge. 

2.2 

2.2 

2.3 

1.5 

2.0 

2.2 

2.3 

2.5 

2.1 

2.0 

29 

14 

1  have  a  better  understanding  of  the  budgeting  and  planning  process  that 
affects  our  work  area  because  of  the  work  team. 

2.2 

2.1 

2.7 

2.3 

2.7 

2.2 

2.2 

2.5 

2.0 

1.7 

30 

22 

The  team  usually  had  start-up  meetings  at  the  beginning  of  the  shift. 

2.2 

2.3 

2.0 

2.1$ 

1.3 

2.3 

2.4 

2.5 

2.3 

1.2 

31 

26 

1  received  both  positive  and  corrective  feedback  on  my  production. 

2.2 

2.3 

2.0 

2.1 

1.7 

2.3 

2.4 

2.7 

1.8 

1.7 

32 

36 

1  was  able  to  do  more  planning  and  scheduling  of  my  work  than  people  in 
other  NASSCO  production  areas. 

2.3 

2.3 

1.7 

1.8 

1.0 

1.8 

2.9 

2.5 

3.1 

1.5 

33 

3F 

1  improved  my  skills  in  layout. 

2.3 

18 

3.7 

1.6 

3.0 

1.3 

3.3 

4.3 

2.7 

2.0 

34 

7 

1  usually  received  blueprints  and  stage  plan  work  instructions. 

2.3 

2.3 

2.4 

1,8 

2.4 

1.7 

3.0 

2.5 

3.3 

3.1 

35 

11 

1  was  seldon  asked  to  work  out  of  my  work  team  area. 

2.4 

2.5 

2.0 

2.4 

2.7 

1.3 

2.3 

2.1 

2.5 

1.7 

36 

35A 

Non-team  members  (planners,  engineers,  etc...)  could  be  called  on  for  help  if 
needed  by  the  team  during  meetings. 

2.4 

2.8 

2.1 

2.2 

2.1 

2.7 

2.6 

3.0 

1.8 

2.1 

37 

18 

1  was  given  opportunities  to  develop  multi-skills  through  classroom  and  on- 
the-job  training. 

2.4 

2.3 

2.6 

2.1 

1.9 

2.7 

2.7 

2.9 

2.5 

1.7 

1  =  STRONGLY  AGREE 

2  =  AGREE 

3  =  UNDECIDED 

4  =  DISAGREE 

5  =  STRONGLY  DISAGREE 
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38 

19 

The  work  team  reduced  waiting  time  between  trades. 

2.4 

2.5 

2.1 

1.9 

1.8 

2.3 

3.0 

3.6 

2.0 

1.2 

39 

16 

My  supervisor  was  usually  supportive. 

2.4 

2.4 

2.4 

2.2 

2.1 

2.7 

2.7 

3.0 

2.3 

- 

40 

17A 

1  could  influence  how  the  team  would  work. 

2.4 

2.4 

2.3 

2.1 

2.2 

1.7 

2.9 

3.0 

2.8 

1.6 

41 

25 

Man  to-man  turnover  helped  the  communication  between  the  shifts. 

2.5 

2.6 

2.1 

2.4 

4.1 

1.0 

3.4 

2.4 

3.0 

- 

42 

3G 

1  improved  my  skills  in  scheduling. 

2.5 

2.4 

2.9 

2.2 

2.0 

3.0 

3.0 

3.1 

2.8 

1.6 

43 

23 

1  was  more  free  to  choose  how  1  completed  the  job  assigned  to  me  than 
other  production  areas  at  NASSCO. 

2.5 

2.8 

1.9 

2.4 

2.6 

1.7 

2.7 

3.1 

2.0 

1.1 

44 

17C 

1  could  influence  subject  for  training. 

2.6 

2.4 

3.0 

2.5 

2.3 

3.3 

2.6 

2.6 

2.8 

2.0 

45 

35B 

Non  team  members  (planners,  engineers,  etc...)  could  be  called  on  for  help  if 
needed  by  the  team  during  production. 

2.6 

2.5 

3.0 

2.3 

1.8 

4.0 

3.0 

3.6 

2.3 

2.0 

46 

10 

Man  to-man  shift  turnover  took  place. 

29 

3.0 

2.7 

3.9 

3.2 

2.0 

2.8 

2.6 

1.9 

- 

47 

6 

The  first  and  second  shifts  operated  like  one  team. 

2.9 

3.0 

2.7 

2.6 

2.4 

3.3 

3.4 

4.0 

2.3 

- 

48 

12 

Work  goals  were  set  by  the  team 

3.0 

3.1 

2.7 

2.9 

3.2 

2.0 

3.1 

3.0 

1.9 

1.2 

49 

24 

My  supervisor  was  more  of  a  consultant/teacher  than  a  boss. 

3.0 

3.0 

3.1 

2.7 

2.8 

2.7 

3.4 

3.3 

3.5 

a 

50 

20 

Although  supervisors  changed,  there  was  one  supervisor  clearly  in  charge  of 
Table  9. 

3.2 

2.7 

4.4 

2.8 

2.4 

4.3 

3.8 

3.4 

4.5 

1 

51 

4 

The  work  team  had  very  little  or  no  conflict  between  supervisors. 

3.5 

3.2 

4.4 

3.5 

3.3 

4.7 

3.6 

3.1 

4.3 

a 

1  =  STRONGLY  AGREE 

2  =  AGREE 

3  =  UNDECIDED 

4  =  DISAGREE 

5  =  STRONGLY  DISAGREE 
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MEMORANDUM  OF  UNDERSTANDING 
WORK  ASSIGNMENTS 

All  Classifications 

1.  Employees  in  any  classification  may  perform  minor  touch-up 
painting  by  either  brush  or  spray  can  (as  appropriate)  of  sur¬ 
faces  which  have  been  worked,  disturbed  or  damaged  as  a  re¬ 
sult  of  the  employees  job  performance. 

2.  Any  employee  in  any  classification  with  proper  training  and  su¬ 
pervision  may  use  and  install  chain  falls  or  other  such  rigging 
devices  as  may  be  required  to  perform  minor  rigging  work  in 
connection  with  their  regular  work.  This  work  shall  be  limited 
to  weights  of  approximately  300  pounds  and  shall  not  involve 
the  lateral  transfer  of  loads  via  the  yard  and  stay  method. 

3.  Employees  working  in  the  sub-assembly  area,  under  the  direct 
supervision  of  a  supervisor,  who  has  been  trained  and  Compa¬ 
ny  certified  for  the  modification,  and  removal  of  handrails  and 
toe  boards  on  units  under  construction  in  sub-assembly,  may 
perform  such  work  when  directed.  Such  work  when  required 
will  be  performed  in  accordance  with  applicable  safety  regu¬ 
lations. 

4.  Any  employee  in  any  classification  may  be  assigned  to  make 
minor  modifications  to  protective  covers  for  machinery  or  equip¬ 
ment  upon  which  they  are  working. 

5.  Employees  in  the  Shipbuilder  classification  may  at  the  discre¬ 
tion  of  supervisors,  perform  shipfitting,  any  type  of  welding 
burning,  installation  of  sheetmetal  parts,  wire  ways  and  will  also 
install  electrical  connection  boxes,  and  do  any  layout  work  re¬ 
quired. 

6.  A  new  classification  of  Pipe  Welder  will  be  established.  Em¬ 
ployees  so  classified  may  perform  pipe  welding  and  burning 
and  may  assist  a  Pipefitter  in  performing  pipefitting  work,  as 
directed  by  the  supervisor.  It  is  also  understood  and  agreed  that 
any  Pipefitter  may  be  assigned  to  perform  welding,  tacking,  and 
burning  as  required.  An  approximate  ratio  of  1  Pipe  Welder  to 
each  2.5  Pipefitters  will  not  be  exceeded  in  either  classifica¬ 
tion.  For  the  purpose  of  computing  the  ratio  of  1  Pipe  Welder 
to  each  2.5  Pipefitters,  any  employee  classified  as  an  Outfit¬ 
ter  who  as  previously  been  classified  as  a  Pipefitter  will  be  in¬ 
cluded  with  the  Pipefitter  classification. 

An  approximate  ratio  of  1  Pipe  Welder  to  each  2.5  Pipefitters 
will  be  maintained. 

In  recognition  that  the  2.5  to  1  ratio  has  been  adopted  in  order 
to  develop  equitable  sharing  of  work  between  Pipefitters  and 
Pipe  Welders  on  an  historical  relationship  and  recognizing  the 
goal  of  a  2.5  to  1  ratio  the  following  is  agreed  to: 

1)  The  Company  will  provide  the  Union  with  an  accounting 
of  hours  on  a  monthly  basis  to  assist  in  maintaining  a  2.5 
to  1  ratio  in  each  quarter. 

2)  This  list  will  be  analyzed  by  the  Company  as  to  the  main¬ 
tenance  of  the  ratio  and  what  plans,  if  any,  the  Company 
has  to  make  adjustments  to  correct  any  imbalance. 

3)  The  analysis  may  be  the  subject  of  discussion  between 
Company  representatives  and  Union  representatives  upon 
request. 


WORK  ASSIGNMENTS 

1.  Pipefitters  may  at  the  direction  of  the  supervisor  perform  the 
work  functions  listed  below  in  addition  to  their  regular  duties 
as  a  Pipefitter: 

1)  Tack  welding,  welding  (that  which  does  not  require  pipe 
certificationjor  burning  associated  with  the  fitting  of  pipe. 

2)  Tack  welding,  welding  and  burning  involved  with  the  in¬ 
stallation  of  hangers. 

3)  Tack  welding,  welding  and  burning  required  for  pipe 
penetrations.  An  approximate  ratio  of  1  Pipe  Welder  to 
each  2.5  Pipefitters  will  be  maintained. 

2.  A  new  classification  of  Outfitter  will  be  established.  Employees 
assigned  to  this  classification  may,  at  the  discretion  of  the  su¬ 
pervisor,  perform  any  work  regularly  performed  by  Outside 
Machinists,  Boiler  Machinists  and  Pipefitters.  Employees  so 
classified  may  do  such  tack  welding,  welding,  burning,  (does 
not  include  pipe  welding)  layout  and  grinding  as  is  necessary 
in  the  performance  of  their  work  assignments.  Such  work  as¬ 
signments  will  also  be  made  in  accordance  with  the  employee’s 
skill  level. 

3.  Outside  Machinists  and  Boiler  Machinists  may  at  the  discre¬ 
tion  of  the  supervisors  be  assigned  to  perform  the  work  func¬ 
tions  listed  below: 

1)  Incidential  welding  or  burning  involved  with  the  installa¬ 
tion,  removal  or  repair  of  any  machinery  or  equipment  of 
the  type  generally  removed,  repaired  or  installed  by  these 
classifications. 

2)  Disconnection  of  any  pipe  required  in  removing  any 
machinery  or  equipment. 

3)  Removal  of  any  type  of  interference  or  obstruction  where 
such  interference  or  obstruction  limits  or  hampers  in  any 
way  the  removal  or  installation  of  any  machinery  or  equip¬ 
ment.  This  shall  not  include  disconnection  of  electrical 
wires,  electrical  equipment,  or  structural  interferences, 
ences. 

4.  Electricians  may  at  the  discretion  of  supervisors  perform  weld¬ 
ing,  tack  welding,  burning,  and  grinding  required  in  connec¬ 
tion  with  their  work. 

SHEETMETAL  DEPARTMENT 

A.  Sheetmetal  Fitters  may  perform  burning  and  any  welding  per¬ 
mitted  by  the  tack  welding  test. 

B.  The  Sheetmetal  Department  will  not  change  its  present  pay 
practices. 

C.  Item  number  one  above  does  not  alter  the  Company's  rights  un¬ 
der  the  provisions  of  Section  10,  Subsection  D. 

D.  Sheetmetal  Fitters  who  have  not  been  given  the  opportunity  to 
train  in  welding  and  burning  or  those  who  are  unable  to  learn 
the  skills  required  or  have  a  physical  disability  that  prevents 
them  from  learning  those  skills  will  not  be  laid  off,  disciplined, 
or  discharged,  due  to  their  inability  to  perform  such  work. 
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For  more  information  contact: 

National  Shipbuilding  Research  and  Documentation  Center: 

http://www.nsnet.com/docctr/ 

Documentation  Center 
The  University  of  Michigan 
Transportation  Research  Institute 
Marine  Systems  Division 
2901  Baxter  Road 
Ann  Arbor,  Ml  48109-2150 

Phone:  734-763-2465 

Fax:  734-763-4862 

E-mail:  Doc.Center@umich.edu 


